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ABSTRACT
Decreases in skill-based subjects in school curriculum has called for new ways 
and programs to be created to fill those gaps. Science, Technology, Engineering, Arts and 
Math, (STEAM) programs were begun to provide curriculum-based learning on those 
subjects. Due to these programs being fairly new there is little research and studies that 
have been done on the programs, which prompted my interest in the subject. This study 
calls on several personnel from schools with STEAM programs who were interviewed on 
what types of programs they have, their experience and their opinions on the programs. 
Many of the programs are in their early stages and for many it is too soon to tell if the 
programs are an effective solution to the missing curriculum. The biggest discrepancy is 
that the programs are not standardized, so each one is different and instruction, evaluation 
and success is up to the administrators and students of the program.
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INTRODUCTION
Art programs are being cut and underfunded all across America, therefore schools 
are finding new ways to incorporate the arts into their curriculum (National Assembly of 
State Arts Agencies, 2010). Every day the value of art education is lessened by increasing 
core subject demands, which is related to the curriculum requirements of the No Child 
Left Behind Act (NCLB), a federal education initiative. The purpose of this act was to 
support standards-based education in hopes that it will close the gap in student 
achievement within schools. However through this act common core testing was given 
high priority, which turned the curriculum focus away from specialized subjects and 
toward traditional academic subjects such as English, math, science and social studies 
(United States, 2001). With a lack of value in art education amongst other non-academic 
subjects, new programs are being created to compensate for those missing. Several 
studies and reports have been done on the effects of not having art education and what 
that does for student learning. In response to the missing programs all across the non-
academic subjects, Science, Technology, Engineering and Math (STEM) programs were 
created to fill in any gaps in the core competencies. While many applauded the efforts of 
schools to include such vital programs into the curriculum, many felt that the arts were 
missing. Professors at Rhode Island School of Design (RISD) pioneered the STEM to 
STEAM (Science, Technology, Engineering, Arts and Math) initiative where the arts 
would be integrated into the programs. As these programs are new they are still being 
developed and implemented into schools. Many feel that with these programs students 
are more engaged, show an increased interest in class, are better prepared for today’s 
economy, and their overall attendance increases.
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While programs vary from state to state, this paper will draw on research from 
STEAM programs in Rhode Island. I will research short-term effects of these programs 
and will not be researching the long-term effects of STEAM programs. Due to many of 
the programs being new, there is no evidence dating back long enough to establish long-
term effects of the programs. The earliest known type of STEM program was developed 
around 1997, but it is not the type of program that I will be studying. The main difference 
between STEM and STEAM programs are the addition of art subjects in traditional 
STEM programs thus creating STEAM programs. There are differences in the earlier 
programs to the newer ones being implemented. The programs I am studying have only 
been active less than a decade and have newer, adjusted curriculum to replace missing 
programs. Another limitation of this study are the types of programs I was able to 
research. Due to time constraints a limitation of this study is that the sample size is small. 
For example, I was unable to interview any personnel from private or charter schools, 
therefore I was unable to research specific programs in those capacities.
From the interviews, it is apparent that there is no best practice to creating a 
STEAM program; each program is different and must be tailored to the students and 
setting. Another important factor is listening to student voices and creating a program that 
best suits their needs. The most difficult aspect of the programs is how to evaluate them 
and how does one truly evaluate the success of a student. While evaluation and core skills 
are not mutually exclusive, these programs do not focus on evaluation, instead the focus 
is placed on the fundamental skills that students learn through them. These skills and 
subjects have always been taught and will always be taught, STEAM programs may not 
be around forever as curriculums are always changing, but the concepts will continue and 
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are impacting education for the better. STEAM programs are improving education 
immensely, they are teaching the students connections to the real world and giving them 
the tools they need to succeed in the future and to help better the economy for future 
generations. STEAM programs offer students a chance to learn about fields that are vital 
to the U.S. economy and thereby increase their chances of success in their future careers.
While all of the subjects covered in the STEAM programs are of importance, in 
particular the case for art education has been long standing and one that many fight for. 
Over the years schools have not made art education a focus because of their reliance on 
teaching core competencies. Many find the arts are important and provide students with 
just as much education as core subjects. However, schools treat art programs as extra-
curricular activities, rather than academic subjects. The unfortunate issue is schools do 
not see the potential that the arts have in terms of the number of skills it covers and 
benefits the students have from it. Often it is seen as decorative; meaning the value of arts 
is often devalued to pictures that are colored during class, then hung up for aesthetic 
value. “Research exposing the benefits of the arts on student learning has gained the 
attention of educational reformers, and the arts have undergone a slow transformation 
from being the fun free-time coloring activity to an essential subject with significant 
benefits” (LaJevic 2013, 9). Often when the arts are utilized in the classroom there is no 
educational value applied to them and it is simply a time to take a break. While it may be 
enjoyable for the students, this treatment of the arts devalues the subject and makes 
people not respect it or understand that the arts have instrumental and intrinsic value.
There has been a decrease in public arts education funding in the last few decades. 
“Public investments in K-12 arts education have declined sharply since 2001, as reflected 
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by a drop-off in the total economic output of these services. This diminution, coinciding 
with a growth trend for arts and cultural industries in the U.S., raises the question of 
whether future generations will receive the skills and training needed to participate fully 
in a growing economic segment” (Iyengar, 2017). Lack of funding is a problem facing 
schools all across America and threatening the arts. On a daily basis, arts programs are 
being underfunded and in worse cases being cut entirely. When it comes to saving money 
at a school, arts programs are among the first to go
The arts are no more or less sacred than any other subject of study, and if we want 
them to count in classrooms, we must figure out a way to count them…in terms of 
process, achievement, and product…if arts people do not get behind this notion, 
one of two things will happen; [the arts] will continue to be ignored as essential 
studies, or someone that knows nothing about the arts will design tests for us that 
violate our artistic principles and do not honor processes or products (Hetland, 
2013).
Due to the lack of funding many schools have set up programs to help bring back arts in 
schools. Many of these programs are built to incorporate the arts as well as other subjects 
into the general curriculum. There are challenges in integrating the arts into the core 
subjects such as: math, science, English or social studies. Schools do not want to lose the 
integrity of the core curriculum already in place for those subjects, and therefore have 
needed to find new ways to incorporate the arts into them. However, with proper training 
and outside help, teachers can have a successful program that offers that type of 
integration. Examples of this integration include creating collaborations with local artists:
Integration requires collaboration, research, intentional alignment and practical 
application on behalf of the teachers who take on this challenge…Integration is 
not simply combining two or more contents together. It is an approach to teaching 
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which includes intentional identification of naturally aligned standards, taught 
authentically alongside meaningful assessments which take both content areas to a 
whole new level. Put together, these components set the foundation for how we 
will be able to facilitate the Common Core State Standards (Riley, 2012).
The biggest challenge facing those that are integrating programs is how to teach the arts 
while still maintaining the integrity of core subject learning. 
Throughout the years and after much advocating for arts education, people have 
been able to understand the full benefits and educational value they have. There is an 
understanding not just of the creative benefits from the arts, but the other numerous 
benefits the arts have: 
Students who participate in arts learning experiences often improve their 
achievement in other realms of learning and life. In a…study using… over 25,000 
middle and high school students, researchers…found students with high arts 
involvement performed better on standardized achievement tests than students 
with low arts involvement. Moreover, the high arts-involved students also 
watched fewer hours of TV, participated in more community service and reported 
less boredom in school (Ruppert, 2006).
There are great effects the arts have on students, including helping them focus in school, 
find ways to creatively understand their work better, as well as increases in their overall 
academic success. Research shows there are high graduation rates, greater academic 
success, and a high employment rate for those involved in the arts. The No Child Left 
Behind Act signed into legislation in 2002, while increasing curriculum requirements and 
common core testing, which had a negative effect on education, also placed emphasis on 
the arts as a core subject. “It puts the arts on equal footing with the other designated core 
subjects…it paves the way for the arts to be recognized both as a serious subject in its 
own right and as a part of a proven strategy to improve student performance in the other 
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core subjects” (Ruppert, 2006). With new legislation like the NCLB it showed hope that 
the arts will have a future and become a strong subject just like other core subjects.
While the act was designed to create accountability for teachers and schools in 
terms of education, which would increase productivity in education, it also increased 
education standards for teachers and increased high stakes testing. High stakes testing is 
different from other styles of testing, because there are increased consequences for the 
test taker. The idea behind this style testing was to reward schools that averaged high 
scores with more funding (United States, 2001). Of course in a time when funding for 
schools was quite low, many schools pressure their students to do well on the tests so 
they can receive more funding. This was predominately to exemplify accountability that 
teachers were supposed to be teaching specific items. However, from the start high stakes 
testing was a flawed system because it created a large disruption in the instructional days. 
For instance, teachers were forced to adjust their curriculum based on the testing 
material, instead of using their own discretion as to how the curriculum should flow in the 
classroom. Students notoriously have not done well on the tests, which directly affects 
the morale of the students, teachers and the schools. “Teachers were asked  to assess the 
impacts…61% felt that their students felt more anxiety, and 24% felt that their students 
were less confident. Strikingly, 48% of teachers indicated that the…program had a 
negative impact on students’ ‘love of learning’ There is no question that many students 
undergo serious stress when asked to take part in high-stakes testing” (Jones 1999, 201). 
There was so much pressure on the teachers and students to do well on the tests some 
schools even resorted to cheating. In 2009 there was a scandal in the Atlanta Public 
School District, where teachers and administrators altered the students’ tests to raise their 
!7
average scores. This incident was considered the largest cheating scandal in the United 
States. The teachers and administrators blamed their actions on the pressure that they felt 
from the consequences of the testing structure, such as poor evaluations and terminations.
By 2016 nearly three to five weeks of the school year, roughly fifteen to thirty 
days out of 180 instructional days, were spent on testing by schools. With the increase in 
standards and testing, the arts and other non-academic subjects were either cut or held 
less importance than the core subjects, since those subjects were given priority in testing. 
Thus, the insistence on high-stakes testing has caused many problems from the start of 
NCLB.
In December of 2015 President Obama signed the Every Student Succeeds Act 
(ESSA), which replaces and many administrators and teachers feel it greatly improves 
upon the No Child Left Behind Act. This new act is supposed to improve the standards of 
education in America:
Our nation’s elementary and secondary schools are improving, with more students 
graduating and learning valuable skills that can carry them into the future. A 
strong P-12 school system is an economic imperative for working and middle 
class Americans – and for our entire country. Every student deserves the 
opportunity to rise as far as their hard work and initiative will take them.  
ESSA is a critical step forward as we continue to make progress, maintaining 
guardrails and protections for the most vulnerable students and directing federal 
resources toward what works in helping all children learn. All children should 
have an equal opportunity, and the Administration will continue to fight to make 
sure they do (United States, 2015).
As part of President Obama’s education initiative there have been several large changes 
to education policies in America during his presidency (Richmond, 2016). Some of the 
educational achievements the Administration has aimed to achieve included, “Adopting 
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higher academic standards in nearly every state, putting our schools on par with their 
international competitors and our children on track to graduate from high school ready 
for college and career…Reaching the highest high school graduation rate on record at 81 
percent, with the highest gains among students of color…Investing billions of dollars in 
high-quality early education to help our youngest learners succeed” (United States, 
2015). ESSA is providing an equal opportunity for students to succeed in schools and 
investing billions of dollars into the Department of Education and expanding the training 
and resources for STEM/STEAM programs. It is showing the American people that 
education is of utmost importance to the government and that they want to see every 
child succeed in school to create a stronger and better future.
Due to an increase in new technologies and jobs relating to the field, educators 
and schools began implementing STEM programs in 2006 as part of the American 
Competitiveness Initiative to encourage students to pursue careers in those subjects. 
These programs incorporate and place importance on the subjects in the core curriculum. 
While there is already nearly $700 million worth of federal funding already dedicated to 
science and math programs and although the arts are still considered part of the 
curriculum, the issue of why they do not receive the same amount of support as core 
subjects is a topic of importance. While STEM programs are getting the assistance they 
need, art teachers felt that there should be more creative collaborations and questioned 
why the arts are often considered less important in terms of these programs:
Yet, in the midst of all the STEM frenzy, we may want to do something riskier, 
and more imaginative, to save the country: turn STEM funding into STEAM 
funding. Inserting the letter A, for the arts, into the acronym could afford us even 
greater global advantage…individuals involved in the arts represent a sizable 
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branch of the labor force, only slightly smaller than the total number of active-
duty and reserve personnel in the U.S. military (Piro, 2010).
The arts are an integral part of American culture and the lives of so many that there 
should be equal funding for the arts as there is for math and science (Partnership for 21st 
Century Skills, 2). STEM programs are not for everyone and some believe that STEM 
programs are less effective over the short-term. “STEM, STEAM, it’s all just window 
dressing. While I agree that creativity and critical thinking are core skills, they can be 
developed in a myriad of ways. Meanwhile too many students are not receiving solid 
instruction in math and the sciences while we chase yet another fad” (Wujick, 2013). 
Some people believe that the programs are flawed and are an educational “fad” rather 
than programs that will have longevity, “the STEM word keeps thudding up its pages…
It’s…collapse down education, and you’ve got a buzz phrase to rival phys ed” (Angier, 
2010). There are still many critics of STEAM programs and until the programs prove 
their longevity people will continue to feel that there are flaws in the system and how it is 
being implemented. Some cite a lack of funding and training needed for the programs as 
a flaw. Others say that a lack of understanding is to blame for the program’s failure 
because people do not understand what the programs are and therefore do not always 
have actual STEM programs or programs that accurately represent STEM curriculum.
After the STEM programs were implemented in schools, many educators felt that 
the arts were missing from the programs. They felt the arts fit naturally into the subjects 
included into the programs therefore some leaders began to advocate for the addition of 
the arts into the programs. Throughout this initiative schools began implementing a new 
and improved STEAM program, where the arts were included. The STEM to STEAM 
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initiative was started at RISD in 2010. The school’s president at the time, John Maeda, 
felt strongly that the arts needed to be added to the already established STEM programs. 
Maeda and other academics felt that the STEM program has limits to how much could be 
taught through them:
Whether today's students go on to be artists, doctors or politicians, we know that 
the challenges their generation faces will demand creative solutions. We should 
fully expect that, in the coming decades, many of our best leaders will come from 
art and design backgrounds…acknowledging that art and science -- once 
inextricably linked, both dedicated to finding truth and beauty -- are better 
together than apart…With global competition rising, America is at a critical 
juncture in defining its economic future. I believe that art and design are poised to 
transform our economy in the 21st century in the same way that science and 
technology did in the last century, and the STEAM movement is an opportunity 
for America to sustain its role as innovator of the world (Meada, 2012).
Maeda felt creativity has always been a part of the subjects present in the program and for 
the arts to not be included is wrong. The arts and sciences have always been linked 
together and by adding art to the programs, it opens up new possibilities for STEAM 
programs:
Creativity and ingenuity have always been central to the American story of 
progress…There is no greater integrity, no greater goal achieved, than an idea 
articulately expressed through something made with your hands. We call this 
constant dialogue between eye, mind, and hand "critical thinking -- critical 
making." It's an education in getting your hands dirty, in understanding why you 
made what you made, and owning the impact of that work in the world. It's what 
artists and designers do (Meada, 2012).
With arts and sciences always being linked together, through new STEAM programs 
there is better education for the students to create a better economic future. The new 
interim president of RISD Rosanne Somerson has continued Meada’s advocacy leading 
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the college and Rhode Island’s education into a new era. Somerson is a fierce advocate 
for STEAM program initiatives and while at RISD has been making the progress needed 
for the programs. She has worked with the Head of State of Rhode Island to encourage 
more art and design into the economy to boost arts education. Somerson continues to 
advocate for arts education not just at RISD but all over the country with a large 
following. RISD has had the largest impact on the STEM to STEAM movement by 
creating the RISD STEAM club and promoting STEAM in their own classrooms as well 
as advocating for programs in K-12 schools.
In addition to RISD students and administrators from other universities like 
Brown University, Massachusetts Institute of Technology, Yale University, The New 
School, Boston University, Rutgers University and Harvard University are coming 
together to close the gap between the arts and sciences. While they have always been 
associated with the new STEAM programs they are coming together now more than ever. 
The students and administrators have collectively put together the STEAM Initiative, 
with RISD acting as a leader. The STEAM Center at Rhode Island College and the 
STEAM Coalition defines STEAM as,
STEAM education adds arts + design (A) to the traditional science, technology, 
engineering, and mathematics (STEM) disciplines.  STEAM acknowledges the 
important role design thinking and creativity play in innovative solutions to 
problems and in the development of new ideas. 
The inclusion of arts + design within STEAM:
-represents a more holistic view of exploration and discovery;
-provides additional ways of perceiving, interacting, and understanding the 
world; and
-combines the freethinking and flexible processes of creativity with the structural 
frameworks of critical thinking (Giuriceo, 2016).
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The members have been creating a number of programs that go along with the STEAM 
curriculum to encourage people to utilize them. RISD was the first to pioneer adding the 
arts to the already established STEM program and many colleges have followed suit. One 
of their biggest reasons in combining the two is because people from different 
backgrounds are constantly coming together in the workplace.
Once the case for adding the arts into the STEM programs was established, 
schools have now changed their already established STEM programs to STEAM, and 
others have implemented the new STEAM programs. “Our children need a well-rounded, 
quality education, which has to include the arts and sciences…This will enable them to 
make informed decisions. Our students will be the leaders of tomorrow and their 
decisions will impact our future. Moving from STEM to STEAM provides the necessary 
perspective for 21st century citizens” (Lemoine, 2016). Many feel that this is how 
curriculums will be developed and taught in the future. These programs integrate 
important skills and education to the students to create a stronger work force and 
economy for the future. Places like the Westerly Public School District in Westerly, 
Rhode Island, held a STEAM expo in April 2016 to showcase the new STEAM program 
they are adapting into the schools. There were numerous performances, displays and 
interactive demos at the event. Schools that can encourage and show people what 
STEAM programs are, help the public gain an understanding about what makes up the 
programs and how they are positively affecting the schools. With support from the 
government, schools, leaders and advocates, STEAM programs have the longevity to 
push education forward and will greatly impact and support students to build a strong 
workforce in the future.
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CHAPTER ONE – WHAT ARE STEAM PROGRAMS?
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STEAM — Science, Technology, Education, Arts and Math — programs are 
taking over schools in America, but why? The programs originate from the need to better 
prepare students in K-12 schools for the changing economy. Often, younger people 
entering the work force do not have the skills for the jobs that are currently in popular 
demand; partly because they have no experience with the skills, and partly because they 
have no idea of what they are. In order to bridge the gap between the two, STEM — 
Science, Technology, Education and Math — programs were created in the late 1990s. 
While these subjects have existed as individual classes in K-12 curriculum, here they are 
integrated into a singular program.
The need to help bring young people into the booming economy at the turn of the 
century was evident and STEM programs provide the right opportunity. Teachers and 
administrators were able to teach their students the skills needed for these jobs that were 
not being filled such as manufacturing, business management, computer and technology 
studies and health studies. These are jobs that require trade skills rather than a degree 
from a four year college program. The world is changing and the growth of technology 
has meant that American students are having trouble competing with their global 
competitors. Some believe that STEM education, is in a way, anti-education because it is 
teaching a very specific curriculum instead of the traditional general curriculum of 
reading, writing, arithmetic, science and social studies (Ossola, 2014). But scholars argue 
that the development of technology-based skills is proving to be more useful in children’s 
futures.
A reason why the programs were created were the lacking tests scores. With 
America constantly being behind in international test scores the No Child Left Behind 
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Act was created to increase accountability, which in turn increased testing. This only 
caused more problems and put children further behind in their studies. With educators 
and policy makers noticing the struggling students, they figured out a way to help them 
and cater to not only the student’s needs but also boost the American economy. They 
introduced the American Competitiveness Initiative in 2006, which is a federal assistance 
program that supports research in the sciences, which further supported STEM programs. 
The longer the programs were in place, the more they grew in popularity. Not only did 
many private schools adopt the education model, but public schools incorporated them 
into their curriculum as well. Many schools were seeing a positive effect in their students 
and the difference the programs were making in their education. Since its original 
implementation, thousands of schools across the United States have been incorporating 
the programs into their curriculum.
While many people saw and felt the positive effect the programs were having on 
students, many educators felt that there was something missing. This is what lead to the 
STEM to STEAM initiative. Pioneered by Rhode Island School of Design (RISD) the 
STEM to STEAM initiative is designed to incorporate the arts into the already 
established STEM programs. This led many arts educators to fight to add the arts into the 
programs and the creation of the Congressional STEAM Caucus in the U.S. House of 
Representatives to advocate for the programs. For years art educators have been feeling a 
loss in their programs because with the increasing standards due to the No Child Left 
Behind Act art programs have been cut across the country. When art educators saw the 
STEM programs in schools they felt that art and design deserve to be included as well, as 
the arts are an ever-growing field.
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One of the largest differences in STEAM programs is the separation from the 
regular K-12 education standards. Because there is no single program that is being 
implemented, the standards and way the programs are being implemented is varied. This 
is one of the controversies of STEAM education in general -- that there is not a way to 
standardize the programs and therefore some scholars do not consider them to be 
effective. The question many administrators, national and local education departments 
raise is: If there is nothing standardizing these programs, how can we truly measure the 
effectiveness of the curriculum? To others the benefit is inherent: each program is 
individual and caters to the needs of the particular academic community.
The programs are being implemented in various ways across the United States. 
Schools and organizations alike are using the programs to promote education and 
learning. They are helping to minimize the gap in education and continuing education as 
well as promoting diversity into learning. They are helping students who either do not 
have an interest in or the capability to attend a four-year college to instead learn a trade 
that will not only set them up for a successful future, but also help the economy in the 
long run. It is giving hope to a new generation of students and learners that they are 
destined for more and they will be set up with the necessary tools to help them.  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CHAPTER TWO – STEAM PROGRAMS IN RHODE ISLAND AND WHAT ARE 
THE BEST PRACTICES FOR A STEAM PROGRAM?
While there are STEAM programs all over the United States, for the purpose of 
this case study, I studied programs in Rhode Island. This is where STEM to STEAM was 
born and where there are tremendous feats being made with STEAM programs. There are 
various ways that STEAM programs are being utilized. Schools like Westerly Public 
School District have taken advantage of a program from the state called Pathways in 
Technology Early College High school also known as P-Tech. The P-Tech program began 
in Brooklyn, NY by IBM to encourage students in high school to study and become 
certified in advanced manufacturing.
P-Tech is a six year, grades 9-14 model that was brought to Rhode Island and 
subsequently brought to the towns of Westerly, Newport, and Providence in 2015. 
Through this program, the Westerly Public School District, has partnered with the 
Community College of Rhode Island (CCRI), which already holds night classes at 
Westerly High School, to bring this program to the high school and built an entire 
building that will be dedicated to the program. The students in the program will receive a 
high school diploma and have the opportunity to earn an associate’s degree from CCRI.
Speaking with the high school Principal, Todd Grimes, something that was of 
importance was expanding the role the arts have in the school. “In the arts we’re talking 
about…implementing pathway programs…in STEAM…So that students can come out 
with opportunities to continue their education or to go into the workforce or come up 
with industry certifications, whatever it might be to help them get to college for this 
particular piece” (Grimes, 2016). This past year they held a STEAM expo which 
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combined an existing showcase of the arts at the high school with their STEAM 
programs. “It ended up being…overwhelming to visit, because there was so much…it got 
a lot of really great community participation and visitation with that and the performing 
arts. It brought everyone together, we even had a poetry slam that night… It’s definitely 
something that we’re trying to focus on” (Grimes, 2016). Though the programs are new, 
Grimes thinks that there is a long future for them because the fields involved in the 
programs are growing. He says the programs act as an investment for the students. 
Through these programs, the students gain the skills and knowledge to fulfill jobs that 
many companies are looking for. In Grimes’ opinion the best practices for a STEAM 
program is to take the trades and subjects that are in the programs and update them for 
the modern economy,
I think best practices in anything is [sic] to set a vision and then…constantly 
monitor as we’re moving toward that vision. Are we getting there? Are we doing 
what we said we were going to do? Are we moving toward what we said we were 
going to do? And then even asking, is our outcome relevant after a certain period 
of time…And then having the courage to make those changes as needed, but also 
commit those resources to it…It’s about making sure that what the programs are 
supposed to accomplish are doing those things for those involved (Grimes, 2016).
The Superintendent of the Westerly Public School District, Dr. Roy Seitsinger, 
had much to add about the STEAM conversation. He is confident that the program, which 
begins in grade 9, will guide the students not only through an academic curriculum but 
also a manufacturing curriculum. Seitsinger says this is a tremendous innovation and that 
all of the students will be lifelong learners because they will be able to use the knowledge 
in their careers. He also says that the idea of STEAM is to create more inclusiveness 
between subjects which already connect to each other so it makes sense to have a 
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program that connects them. At Westerly High School students are required to do a senior 
project. Many students already combine their interests in STEAM subjects with their 
senior projects, so this is something that - while not implemented in a specific program - 
was already occurring at the school.
A challenge they have faced with the P-Tech program is the low the number of 
students enrolled in the program. The program began in the 2016-2017 school year and 
students must begin the program in grade nine. Because of this they only have about 20 
students enrolled in the program. Of course over time they hope to expand these numbers 
and include larger portions of each grade as new students enter ninth grade each school 
year. Seitsinger also believes that the curriculum in STEAM programs should reflect the 
continued development of the world and economy. “People are going to have to do 
something different, it’s going to morph and evolve into something different, and that’s 
what’s happening to high school curriculum, in high school instruction and in high school 
design. The American high school is changing, and evolving and the walls of the 
institution of high school are melting away and reforming” (Seitsinger, 2016). When 
posed with the question of what are the most important aspects of a successful STEAM 
program he replied,
The number one thing, in my opinion is student voice. Listen to students, listen to 
their interests, listen to their passions, listen to their questions, listen to their 
insights. You can construct meaningful instruction from listening to the student 
voice…I think that we are giving our students a great advantage, because they can 
float and move in an environment, that is changing very quickly. Technology and 
science is transforming our environment before our eyes, faster than any other 
generation in recorded history. These things are happening and we need this 
forward kind of thinking to be able to…have a good…society… I think that 
STEAM programming…encourage all that positive development (Seitsinger, 
2016).
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Joseph L. McCourt Middle School is one of the first schools in Rhode Island to 
hold a STEAM conference for middle school-aged students in grades 6 through 8. 
Through that conference, STEAM has then been integrated into the schools and even 
through the high school grades. At the middle school, they have an elective course called 
academic growth and support that is a STEAM course. Many teachers at the school have 
also tried to integrate STEAM teaching in their regular courses, including having an art 
club where a lot of STEAM oriented projects are created. Carol Dooley, an art educator at 
Joseph L. McCourt Middle School, is helping bring STEAM education to the school as 
well as other schools in the state through her position as STEAM coordinator at the 
Rhode Island Art Education Association. This past fall at the state conference she taught a 
course workshop on how to produce a STEAM conference. Through the associations they 
have developed a website that acts as a resource for teachers who want to incorporate 
STEAM learning into their teaching. She said that there are many people interested in 
STEAM teaching, but lack the resources to do so. She believes that having a standardized 
foundation would greatly increase the resources available for teachers and administrators. 
In regards to her STEAM training she attended Rhode Island School of Design’s week-
long professional development, hosted by the school’s Museum of Art. RISD provided 
many resources to Dooley and the other educators, all of whom only had to pay the 
workshop fee. Lack of knowledge and funding has made it difficult for many teachers to 
learn about STEAM programs:
There is a state organization that’s the STEAM coalition…and it’s the Rhode 
Island STEAM center at Rhode Island College…everyone I know who’s truly 
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grasped STEAM has gone to the coalition meetings and found them to be lacking 
in understanding what STEAM is. They’re still very STEM based, so in the 
meantime, the funding was cut by the governor and interest has diminished by the 
art community, drastically” (Dooley, 2016).
This is also evident in the school Dooley teaches at, where a large challenge they have 
faced is support and funding, which seems to be a common theme among school-run 
programs. It is interesting to note that the state-commissioned program at Westerly High 
School has been funded by the state and government as well. In contrast, at Joseph L. 
McCourt Middle School, where teachers are simply integrating STEAM into their 
teaching, a large problem they have faced is getting people interested in the programs and 
then having them understand it. While the students are excited about the programs, it is 
more about educating not only the teachers, but the administrators and community.
The programs are important to begin at an earlier age because when the students 
are introduced to the subjects they have more time to not only understand the subjects, 
but it also allows them time to make mistakes and learn more. While some think that it is 
important to have the programs in schools during the regular school day Dooley says, 
“Kids don’t have time to make mistakes (during the school day), they have to get it right 
the first time. STEAM allows them to tinker, to have fun, to try the extraordinary and fail 
and go back and redesign. Unfortunately it has to take place in…courses that are not 
assessed by enrichment time, after school, art clubs, things like that. It’s because it 
removes the pressure of grades, and allows for more risk taking” (Dooley, 2016). She 
feels that the programs are not the latest thing, as they have always been around, rather it 
is more about revamping the programs for the modern age. Showcasing STEAM 
education is more about using the skills in it to update the curriculum and the way 
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students learn. For her it is about taking the basics of what the education has always been 
about and making it more accessible for the students,
One of the units that we revamped this year is the art history unit…and they are 
going to have chrome books. And we were talking about slide shows - they don’t 
even want to make a diagram anymore, even though that’s an option. Fewer and 
fewer kids want that easy out, because they can do it on the fly, [and] it’s 
affordable. In our community kids get shuffled around a lot to relatives, to mom 
or dad for the weekend. They can bring that chrome book, but it’s harder to bring 
a diagram, so for that project, which is more of an independent project, having 
them see something at a higher level, such as create a news segment, to the 
broadcasting production, to create a short film, using video production, not just 
that slide show” (Dooley, 2016).
When asked what makes a program successful she noted that many do not get the 
financial support that they should be getting for, so for her it is about doing your best with 
what you have,
Do not focus on budget, it’s more about resources and developing personal 
relationships with the students, the administration, the community so that you can 
get these people into see the kids, get the kids into see what’s being done with 
industry and build those relationships…I would go out and buy a bunch of glue 
guns before I go out and get a 3D printer. It’s really about using available 
resources and doing things on a lower [budget], but you need some sort of budget. 
It’s not always about the 3D printer, and that’s what everybody goes for. You 
know, we’ve got our kids crocheting with mixed materials that they’ve made 
themselves by melting plastic bags with a sheet gun to make their own fiber, and 
we’ve got kids painting…We’re all about vo-tech and college prep, and maybe 
that vo-tech could lead to college, but it doesn’t have to. Our local fire department 
actually came in and…did a workshop and they loved it. It was the most popular 
class, and…we got high schoolers to attend that. In fact our high schoolers, like 
the robotics club will come down and…do STEAM workshops (Dooley, 2016).
 Sometimes it is about simplifying and using what you already have and what the school 
is already doing to expand and integrate the programs into it.
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The non-profit organization Youth Women’s Association of America (YWCA) 
Rhode Island has a STEAM before & after school and summer camp co-ed program as 
well as a program called Rosie’s Girl. Their STEAM program was something that they 
inherited from another organization the YWCA absorbed last year. The Rosie’s Girl 
program is a STEM/STEAM program that is licensed from an organization called 
Vermont Works for Women. It is named after the fictional character Rosie the Riveter, 
and is designed to encourage girls ages eleven to thirteen to get involved in STEM/
STEAM programs. The YWCA Rhode Island built their programs from their existing 
base of resources and students. Aimee Davidson, the Director of Operations at YWCA 
Rhode Island, said in order to add to their program they applied for grants that were 
based in STEAM learning. They slowly added to the program starting from basic child 
care to developing out of school time programming with a curriculum. They also provide 
these programs during longer breaks such as a winter break or summer vacation:
To really hit hard the STEAM elements and have available as many resources as 
possible for the biggest impact we could, as fast as we could…we received a 
number of grants, we’re undergoing a pretty huge renovation of our space so that 
we can have a STEAM engine learning space…All of this is in the works and in 
the meantime we’re working with what we have and the different pieces we’re 
gaining along the way to keep enriching the program, day by day, week by week 
(Davidson, 2016).
Challenges they have faced are the staffing of the programs, as they have little to no 
training in the programs due to money and time constraints. Often the staff are asked to 
do the STEAM education but cannot due to the professional development needed for the 
programs:
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I think one of the draw backs of this new STEAM education is that it’s new, so a 
lot of the people who aren’t fit to provide out of school time care, don’t have the 
education and the training to really provide a quality STEAM experience for 
kids…Our organization does not pay for staff professional development, but it 
does require it, which causes issues with staff…they just can’t keep up and they 
can’t afford the professional development to gain the skills so that they can keep 
up. As a result of that we end up having a staff that aren’t…able to keep pace with 
the expectations of the program. So it doesn’t matter how much implementation 
of programs I do on my end, or how much modeling of the skills, if my staff 
doesn’t have those skills, they aren’t going to be able to deliver the programming 
that we’re looking for (Davidson, 2016).
This is a common problem many schools and organizations have: that the people running 
the programs do not have the proper STEAM training and education on the programs. 
There are many workshops available to teachers as well as professional development 
programs to properly prepare teachers to instruct STEAM programs. Davidson said that 
the students who are involved are always thrilled when they do STEAM activities in the 
program, especially because it is in a more informal setting and not in a classroom where 
they are earning a grade. Davidson said, “The program is enriched by the addition of 
these STEAM based activities and it certainly will be more enriched on our end, with the 
completion of our renovated STEAM engineering space…The kids do see a change in 
their programming experience, as we implemented this model and the STEAM based 
activities…but as far as saying, this person measured, or that group, it’s really hard to 
measure” (Davidson, 2016). There are little to no ways to measure the impact made on 
the students, when it is entirely up to the individual’s capabilities. When asked what the 
best practices are, she responded that student voice is the top factor in a successful 
program. Using the voices of those involved in the program and not focusing on the data 
is key,
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I do not focus on the results…or what the data says…shifting the focus [sic] from 
being results-driven to being kid driven: start with each kid and where they are 
and engage them with the skills and the interest and the abilities that they already 
have. We do that ourselves with our program, we know that we can’t do more 
than [sic] what we have resources for, but we are really good at making the most 
of our resources. We should expect the same of our kids, we can’t ask them to do 
more than what they’re capable of, but we can ask them to do a lot with what 
they’re capable of, if we are able to meet them where they are. Those are probably 
the two things, use voices and focusing on the kid’s experience in the program 
rather than the data that’s going to demonstrate some results (Davidson, 2016).
Like many of the programs the idea is to encourage student’s interest and participation 
and to focus on what the student’s need and want.
The Rhode Island School of Design (RISD) and Brown University (Brown) 
STEAM club do an excellent job of creating programs that challenge students and also 
appeal to them. In 2011 at RISD the STEAM initiative was founded by a student Sarah 
Pease who worked with then president John Meada. The group was created to promote 
co-disciplinary projects and to integrate STEAM curriculum into the student community. 
Both RISD and Brown’s mission is to “Serve as an advocacy group and a resource for 
students…to explore the intersection between seemingly different fields, because our idea 
is that all the STEAM fields don’t exist in a vacuum” (Endo, 2016). The goal of both 
clubs is to encourage students from different backgrounds to come and work together on 
multi-disciplinary projects. Currently there are nearly fifty projects happening throughout 
all of the colleges. While all of the STEAM clubs are separate at each school, because 
many of the schools are in close proximity to each other, they coordinate their networks 
together. At RISD and Brown there are several subgroups that are working on projects, 
such as BioSTEAM and KinderSTEAM. According to the club’s website, current projects 
include:
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BioSTEAM explores the intersection between living things and their visual 
aesthetics. Whether that is by understanding biological systems through art or 
merely highlighting the inherent visual beauty that is present in all aspects of 
biology. KinderSTEAM is Brown/RISD STEAM club’s partnership with Jewish 
Community Day School of Rhode Island, a local Providence school for grades 
Pre-K through 5. CitySTEAM explores the networks of information that exist 
within the built environment. C+STEAM investigates the ways computer science 
and technology can create art and understanding, whether through CAD, data 
visualization, or biohacking.
Brian Oakes, a third year sculpture student at RISD, serves as the STEAM Club’s 
co-president. He states that the main goals of the club are to get everyone together and to 
initiate new, exciting projects that get people interested in things they might not otherwise 
have interest in. The STEAM club also has various sub-groups that students can elect to 
join. These sub-groups have their own interactions with STEAM clubs at neighboring 
schools such as Brown. “There are sub-categories, which allows for more of a focused 
group of people…And then still having the big meetings, because we also have 
EngineSTEAM, which is engineering and that overlaps interest with Computer Science… 
to make sure nobody is doing the same thing, or if we are trying to do the same thing, 
than we can actually meet together and combine our resources” (Oakes, 2016). He says 
that sometimes a challenge that the group faces is communication with regard to potential 
collaborations. Getting people interested in working with the group to produce projects 
and from there getting them active in the project can often be challenging for many 
members. In terms of how the STEAM club is affecting those involved he said,
I would hope that it has a positive influence on those involved. It’s definitely 
about creating a space for collaboration and co-disciplinary events. It also comes 
down to the events that happen…it’s always very rewarding to carry out a plan 
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and email that artist that you really admire and get an email back, setting it up 
with them and meeting them…it’s also really exciting when people that you 
haven’t met show up to these events and are as excited as you are and…are also 
interested in the same thing, between all that, I think that impact alone is highly 
fulfilling (Oakes, 2016).
Along with RISD, in 2013 Brown University launched their own STEAM club 
under the guidance of the University’s Design Center. Kenji Endo, a junior at Brown, 
studying computer science has been working on the STEAM Pavilion project and the C 
+STEAM project:
STEAM Pavilion was a project that started 2 years ago [by an] engineering and 
visual arts student at Brown and it was a year-long collaboration with the 
Providence group Ni Hao, which is an art collective that started out of RISD. 
RISD had furniture design and art history majors [sic] with specialties in thematic 
or inflatable structures. So they’ve collaborate with the Better World design group 
at Brown…because Brown STEAM as a group, doesn’t exist in any specific 
department or concentration, the idea was to create some sort of mobile space that 
could be set up anywhere on campus, as this neutral meeting ground for students 
from different backgrounds…The final Pavilion was debuted at the Better World 
Design conference this past fall in 2015…C+STEAM is the computer science 
focus group at Brown STEAM, that was started last year because of student 
interest in computer science and programming, and within that the students focus 
on [sic] areas such as virtual reality…different technology such as 3D printing 
and computer digital design. And the final thing, that I’ve been mostly involved in 
is a type of virtual workshop series, which was a joint venture…between Brown, 
RISD and MIT STEAM. And this year’s topics focused on ideas of digital 
citizenship…what makes the difference between real life citizenship versus 
online, how people represent themselves in real life versus online, and sort of 
areas along with those that touch on online security and ethics” (Endo, 2016).
Challenges that Endo and Brown STEAM have faced are the relatively small group due 
to the few years the program has been around. They are aiming to come up with more 
projects students can be involved with rather than just attending events. Their hope is to 
become more inclusive and incorporate students from all backgrounds to come together 
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for the purpose of STEAM. Like many STEAM programs and groups they often struggle 
to get student interest and support from the administration because people do not 
understand it and therefore do not see the importance of it. Endo experienced STEAM 
programming in high school and college and he notes that the main differences of the 
programs at different grade levels are in K-12 schools the curriculum is very broad 
whereas in college there is more concentration on specific subjects. He notes that what 
makes programs successful is to educate people on the programs so they can better 
understand the merits. “Having students be able to break down those learning boundaries 
to create different disciplines is the primary goal” (Endo, 2016).
RISD began their advocacy of STEAM programs in 2010 along with Brown, then 
the STEAM initiative launched at Princeton University and the Massachusetts Institute of 
Technology in 2015. This past year Yale University, The New School, Boston University, 
Rutgers University and Harvard University joined with The University of Ottawa and 
University of Michigan in the process of joining the initiative. RISD remains the largest 
college advocating for STEAM programs as they have not only founded their club for 
their students, but they have also worked on advocating for STEAM programs in many 
schools. They helped by being a resource for schools and teachers and include them when 
advocating for the programs. Looking at the STEAM map that RISD created for people 
to see where there are programs, the majority of programs are in public schools, though 
there are some private and charter schools implementing programs as well. The 
difference is that private schools often have access to greater sources of funding and can 
more easily implement new or different programs, whereas public schools struggle more 
to find funds for general education, let alone STEAM programs. When speaking to 
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Babette Allina, the Director of Government and External Relations for RISD, she said in 
terms of funding,
Our jobs, as we define it for ourselves as an institution, was to promote and 
possibly advance authorization language, that provides funding for arts 
education…Individual states decide what common core they are going to adopt, 
and then they get the funding…There’s a lot of money for STEM education 
research, we would like to see more STEAM education research, for it to be a 
successful model, going forward…a lot of schools need to acquire funding. The 
actual classroom work is not extensive, it’s a question of whether the teacher can 
embrace it and whether the schools will embrace it as a methodology…rather than 
say the arts need funding, this is our way of saying the core curriculum needs the 
arts in order for other subjects and the arts to continue…we were actually 
changing legislation, not getting money…We have the money available, now 
states have to figure out how to get it. So we did a national platform, we didn’t 
work it out at the state level. That’s for someone else to do now (Allina, 2016).
With the advocacy and legislation put into place it is up to the individual states now to 
decide if they want to implement the platform.
The STEAM Center of Rhode Island, formally known as the STEM Center,  
located at Rhode Island College, has been representing STEAM programs in schools in 
Rhode Island, since they were established in 2009. The goal and focus of the Center is to 
promote and increase STEAM literacy throughout the state, from students to teachers and 
beyond. They believe that the skills are needed regardless of if someone goes into a 
STEAM career or not. They work and form partnerships with K-12 schools, higher 
education institutions, after-school programs and community organizations so that way 
there will be a population that is literate in STEAM initiatives and be able to fill the jobs 
that are in high demand. Carol Giuriceo the director at the RI STEAM Center says that 
one of the biggest challenges right now is a lack of understanding of what STEAM is. 
Many people simply do not realize what the programs entail or cover,
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People use the word STEAM, to cover everything: from having coloring pages to 
something as complicated as engineering design. So unfortunately the concept of 
STEAM…became [sic] diluted…It becomes something that is very vague in a 
way and something that is very confusing. I think that many students and many 
teachers aren’t quite sure what STEAM is. How do I do it if I don’t know what it 
is? Is it just bringing in an art component, is it something more? So one of the 
things that the STEAM Center has done…is come up with a description of 
STEAM…the definition that we are using is…focused on holistic thinking…we 
look at STEAM as combining, creative and critical thinking as a way of 
understanding or seeing the world…which are solutions and new ideas…when we 
have a definition like that or something that we can work with, we can then look 
at…developing a STEAM literate population (Giuriceo, 2016).
One of the most important aspects of STEAM proponents in general is to define and 
create an understanding of what STEAM programs are. The STEAM Center is helping all 
schools that want to be a part of the coalition and ones that are doing the programs. 
Through working with the schools she says that a common challenge in implementing the 
programs is working around the curriculums already put into place and using the STEAM 
programs to enhance education. The STEAM Center believes that STEAM programs in 
any form have a positive influence on children. Whether it is an after-school program, a 
camp, a club, an expo or even parents doing STEAM activities with their children, it 
brings awareness and engagement to the programs. It is all about connecting with the 
programs and the people involved, directly and indirectly:
A good STEAM program would build awareness [of] the interconnected roles of 
science, technology, engineering, arts and design and mathematics, in today’s 
society…It would include fundamental concepts and knowledge of each 
discipline…it’s not diluting everything…It connects STEAM to an individual’s 
life, how does this affect me? It allows people to critically evaluate STEAM 
content as it relates to contemporary issues…those are all skills that are needed in 
any field…I think that if you have valid STEAM programs, which allows students 
to become STEAM literate, these are skills that are going to be transferable in any 
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career. I think that employers will value this, because we’re talking about 
understanding interconnectedness, having content knowledge in all of those 
disciplines, application and evaluation (Giuriceo, 2016).
Though she is not sure that the term will be around forever,  the basic concepts of the 
multi-disciplinary programs will always be around. The main goal of the programs is to 
educate people on what STEAM is and show them how everything connects.
A trend among the interviewees was the type of program and the level of 
resources available. With Westerly’s P-Tech program, they have had more resources 
available since the program was funded by the state; whereas at Joseph L. McCourt 
Middle School, Aimee Davidson had to procure the resources herself, like attending the 
workshop on her own time. At the same time, the Rosie’s Girls program, although it is a 
licensed program, because of the current state of the YWCA, they are having a difficult 
time implementing the program because the resources needed for it are not available to 
them. Because RISD began the STEAM club they act as a leader and resource for new 
colleges that want to join the STEAM initiative and begin their own STEAM club. 
Though many agree that it is important to use the resources they have at hand to make the 
program as successful as possible, because of the resource limitations for some there are 
challenges that accompany having a STEAM program.
An accompanying factor and another argument for STEAM programs is whether 
or not programs should be standardized. The lack of a single standardized program is part 
of the reason why there is difficulty in funding for the programs and its resources. 
Because every program is different, it is difficult to say who needs the funding the most. 
At this point it seems state-sanctioned programs offer the best value as they are 
accompanied by state and government funding. Perhaps in the coming years as these 
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programs become more popular within schools, more state-funded programs will become 
available for people to be able to apply for, similar to a state grant.
While all programs have their struggles they also have their successes. Many 
interviewees noted these STEAM programs a sparked interest in the subjects studied and 
therefore sparked interest in the programs. They cite how the programs incorporate the 
ever-changing technological landscape as part of their success and interest among 
students. Several interviewees also noted that the subjects connect to traditional four year 
college majors as well as non-traditional technical training, promoting both types of 
education. The crossover of subjects in the programs, such as incorporating music into a 
science lesson or using engineering to teach math, demonstrates that there are important 
connections between subjects. The programs are versatile and the variety in programs is 
what attracts administrators and teachers to them.  The future of education is changing 
and these programs are catering to the change.  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CONCLUSION
The most controversial issue among STEAM programs includes how to determine 
student success and what makes a program successful. Because there is no single, 
standardized program or club there is no basis on how to determine success. Rather, it is 
up to the specific program and the administrators to decide what works for them. But that 
is what makes the programs work, that they are each unique. The program leaders, 
teachers and members must come to the conclusion of what makes their program 
successful. Likewise, it is up to each program’s leaders to determine best practices to 
ensure that participants get the most out of the experience. While everyone says 
something different, many agree on the workings of what make a program successful and 
more importantly effective, such as increased partnerships between the students and 
professionals, dedicated teachers or additional classes for students to enroll in. Ensuring 
that the students are getting the most from the programs to give them a better future is the 
goal. The programs were essentially created to advance student learning in fields that are 
relevant to the changing work force to create a stronger economy in the future. The multi-
disciplinary programs were formed to promote an awareness and knowledge of science, 
technology, engineering, arts and math and connecting these otherwise stand-alone 
subjects together. The programs focus on the future of education and the way the world is 
changing. They promote a new way of thinking and learning for students and give the 
students the skills to go into those fields with a vast knowledge of the subjects. For many 
of the administrators and teachers, the programs work because of the continued focus on 
these goals.
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Making a program successful is entirely up to those who are administering and 
teaching it. The biggest goal of many programs is to educate people on what STEAM 
curriculum encompasses and its benefits. By beginning with an understanding of what the 
programs are, there can be an understanding of what they are teaching and get more 
people interested. What makes the programs different and unique is that there is 
something for everyone.
Due to the funding for these programs so often being scarce many people have to 
focus on doing the best that they can using the resources they have to make the program 
happen. With little funding available for teachers and the programs, program leaders are 
somehow able to take so little and make their programs work. Many interviewees said 
that another important factor is to listen to what the students want from the program to 
ensure that they can get the most from it. Listening to what they liked and disliked or 
finding out how they learn best to tailor the program to their specific needs. This way, 
throughout the program there can be constant monitoring and communications to make 
them successful for all involved. At the same time it is important to set expectations for 
the outcome of the program, so students can have something to work for and achieve, 
then it is equally important to put a plan into place to see it through.
These are all important factors in having a successful STEAM program. I do not 
believe there will be a standardized STEAM program in the U.S. At this point, since 
education standards and curriculum is up to the individual states and then schools, I do 
not think that there ever will be a standardized program, and there should not be. The 
programs and the way schools and organizations are implementing them are so vastly 
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different that there would not be a way to do so, and that is a good thing. It promotes 
diversity in the programs and that is what makes them all unique and special.  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